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ation A R is given as a variable instead of the gap Y. Under these circumstances 
R denotes the radius of the inner wall of the piston while R + A R corresponds to 
the radius of curvature of the piston ring measured in the unstressed state at the 
outer surface of the ring. For a relatively small gap Y, the relation between the 
two variables can be established as follows. 

2tt (R + A R) - 2ttR = Y 
from which 

Y = 2tt(A R) (27.25) 


Design Problem 27.2 

It is proposed to use a piston ring of uniform rectangular cross section having width 
b = 0.5 in. and mean radius of curvature R = 5 in. The material selected for this purpose 
is cast iron with a strength at yield of 45,000 psi and a modulus of elasticity of 22 X 10 6 psi. 
The design factor of safety on yield is given as 3, and contact pressure between the piston 
wall and the ring is assumed to be 1 psi. Determine the required radial depth h and the 
initial gap Y not to exceed the maximum design value of the bending stress. 

Solution 

The allowable bending stress S b = 45,000/3 = 15,000 psi. The radial unit load q = 
0.5 lb/in. From Eq.(27.22) at 6 = tt, or Eq. (27.23), we obtain 


h~2R 
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3 x 0.5 
0.5 x 15,000 
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= 0.14 in. 


From Eq. (27.21), 


3irS h R 2 
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37t x 15,000 x 25 
22 x 10 6 x 0.14 ~ ' m 


(29.21 mm) 
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Design Problem 27.3 

Estimate the magnitude of the initial separation between the free ends of a piston ring 
assuming a constant width of rectangular cross section and continuously varying radial 
depth from zero to h = 0.25 in. The ring has mean radius of curvature R — 5 in., and the 
material is gray cast iron. The corresponding yield strength of the material is 40,000 psi 
and the modulus of elasticity is 20 X 10 6 psi. The design factor of safety on yield is 3. 

Solution 

Eliminating q and b from Eqs. (27.23) and (27.24), we obtain 
2 R 2 S b 
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